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METHOD OF INFLUENCING THE BODY 

Field of Technology 

The invention relates to the area of medicine and may be used for bioadaptive 
correction of man's functional condition. ; 

Previous Art > 

\\ 

Known from the level of technology are methods of influencing the body by ■ ; 

biological feedback, where biopotentials, mainly of brain electrical activity are recorded, | ' 

transformed and the obtained electroencephalogram (EEG) is processed to isolate, from ; 
the spectrum, a certain frequency band that corresponds to alpha-rhythm, and then a j- 
control signal is formed generating sound effect on the body with the level proportional } 
to alpha-rhythm in the EEG spectrum (see USSR Authorship Certificate No. 1124922, J 
class A 61 B 5\G4, 1984; USSR Authorship Certificate No. 17SG716, class A 61 B 5\04, * 
1992; US Patent No. 3896790, class A 61 B 5\04, 1975). f 

Psychophysiological effect on man in the above methods, however, is limited by j 
control of alpha activity which does not allow to effectively correct functional condition 
of the body. f 

Also known is the method of body functional condition correction with t 
optimization of parameters of external effect on the bod^ wliich includes recording of 
physiological parameter biopotentials* transformation and processing of the obtained 
information with calculation of a biosignal characteristic parameter which is ! 
transformed into a control signal, and external effect signals are formed on the basis of j 
the data obtained (see USSR Authorship Certificate No. 1745204, class A 61 B 5\04, ! 
1992). ^ ; 

In this case the external effect, e.g. background sound, is selected from various \ 
prerecorded phonograms that differ in volume, rhythm, and tone, using biological 
feedback to optimize deviation of current characteristic value of the selected biosignal 
registered during correction of patient's functional condition from the estimated one 
determined in the preparatory mode. These prerecorded phonograms, however, are of 
random nature and may not fully correspond to individual features of the body, wliich 
reduces effectiveness of man's physiological condition psychophysiological correction by 
external effect of physical factors, e.g, sound. 



Disclosure of the Invention 

The invention is aimed at creation of a method to influence the body by means 
of external physical factor - a sound in the form of a musical tune that adequately 
reflects man's psychophysiological condition. 

Solution of the problem is provided by that the method of influencing the body 
which includes registration of physiological parameter biopotentials, transformation and 
processing of the obtained data with calculation of biosignal characteristic generalized 
parameter, which on the basis of detected criteria! correspondence is transformed into a 
control signal and signals of external sound effect are formed, according to the 
invention, external sound effect is implemented as generation of musical sounds by 
parametric variation of their tone, volume* and duration in criterial dependence of 
variation of value of discrete current generalized parameter of transformed biosignal 
frequency spectrum, thus from the recorded graphic data isolated are time intervals of 
identical duration, which are transformed, using the Fourier harmonic analysis, into a 



frequency spectrum, then a generalized characteristic dimensionless parameter is determined 
tor each spectral interval, a proportional range of musical sound parameters is formed between 
minimum and maximum values of the generalized dimensionless parameter, appropriate values 
of sound tone, volume, and duration are determined for each spectral interval by numerical 
value of its generalized dimensionless parameter, which are then transformed by a synthesizer 
into sound signals formed in a sequence that corresponds to initially recorded discrete current 
alternation of time intervals. 

The generalized dimensionless parameter is determined by ratio of power spectral 
density of at least two characteristic frequency bands isolated in each spectral interval 

A positive outcome of the claimed method is primarily provided by that sound 
reproduction of physic logical activity biosignals is based on ihe analogy of oscillator)' nature 
of recorded biosignal variation (electroencephalogram - EEG, electrocardiogram - ECO, 
electrogastrogram - EGG, etectromyogram, electroretinogram, pulse -wave oscillogram, etc.) 
and sound oscillatory nature, while suggested criteria! dependence between characteristic 
generalized parameter of frequency spectrum of transformed biosignal and parameters of 
generated musical sound (tone, volume, and duration) most adequately reflects individual 
features of man's functional condition and allows to form sequence of sounds in the form of 
personality music which, if recorded in magnetic medium while the patient is in healthy 
condition, allows to effectively correct depressive conditions, sleep disturbance, anxiety and 
other psychophysiological disorders by music therapy. 



Brief Description of Drawings 

Fig. 1 shows the set of frequency spectra with discrete current alternation of time 
intervals. 

Fig. 2 shows range of musical sound parameiers. 

The Best Embodiment of the Invention 
The method suggested is implemented as follows. 

Preliminaty, during a satisfactory period of patient's healthy condition, phvsiological 
parameter biopotentials, e.g. bioelectric activity of brain, heart muscles, stomach, skeletal 
muscles, eye retina, pulse waves, etc., are recorded using well-known advanced 
instrumentation, 

Electroencephalogram, EEG. is the most universal and adequately reflects individual 
functional condition; an example of EEG transformation into the "brain music" is given below. 

EEG registered, e.g. within 10 seconds, is divided into equal time intervals of, e.g. 1 
second duration; using harmonic analysis, a Fourier expansion, each interval is transformed into 
frequency spectrum (see Fig. I), 4 common frequent ranges (d, 8, <A ( £j are isolated pursuant 
to the international standard: 
& -0.1 -3.9 Hz, 
9 - 4.0 - 7.9 Hz, 

-8. 0-12.9 Hz, 
Ji = 13.0 -32.0 Hz, 

and a dimensionless generalized characteristic parameter is determined for each spectral 
interval with respect to power spectral densities of© and £ intenafs namelv 

Ki«P, 30.0 = 0.5 (for 1st second) 





P,0 


42.0 


K 2 - 


Pij? = 


20.0 = 2.1 (for 2nd second) 




P 3 0 


54X) 


K 3 = 


P^ = 


12.0 = 4.5 (for 3rd second) 




PaB 


76.0 


K) *= 


Pd? = 


20.0 = 3.8 (for 4th second) 




P50 


81.4 


K 5 ^ 


P^9 = 


11.0 = 7.4 (for 5th second) 




P{£ 


105.0 


K* - 


* Mr 


10.0 = 10.5 (for 6th second) 




P z 0 


78.4 


K 7 = 


P7(? = 


93 = 0.8 (for 7th second) 




Pji© 


101.8 


K 8 = 


Ps/3 = 


5.5 = 18.5 (for 8th second) 




P g e 


51.0 


K ? = 




8.5 = 6.0 (for 9th second) 






1 135.0 




= p iQ 0 


= 6.0 = 12.5 (for 10th second), 



where K - dimensionless generalized parameter; 

PB ; P/* - spectral density of characteristic frequency band power (sqjuV\sec). 

On the basis of calculation results, determined is a numerical interval between 
minimum (Ki = 0.5) and maximum (Kg = 18.5) values of generalized characteristic 
parameter, where drawn is a proportional range of musical sound parameters including 
36 notes of three octaves {small, first and second) for piano, 8 volume gradations, and 8 
duration segments (see Fig, 2), which reflects criteria! relation among them. Numerical 
value of generalized djmensionless parameter of each spectral interval is used to 
determine appropriate parameters of musical sound which in the sequence appropriate 
to originally recorded discrete current alternation of time intervals are transformed 
(sonified) by means of a sound card (synthesizer) into '*brain music" which is recorded 
on magnetic medium. 

The external sound effect - music therapy according to the claimed method was 
successfully used for treatment of sleep disturbance in over 200 patients as follows. 

Patients with sleep disturbance usually have decreased sleep duration, prolonged 
donnition, increased vigil time inside sleep and increased number of awakenings, 
increased duration of sleep surface stages (1st and 2nd stages) and decreased delta-sleep 
and REM duration. 

To correct sleep, sleep polygram including electroencephalogram is recorded at 
satisfactory moment; 2nd stage, delta-sleep and REM sections according to 
international criteria are selected in BEG, transformed the recorded information 
pursuant to the claimed method into "brain music", an obtained composition is 
recorded in magnetic medium* In the process of correction, each patient listens to 
his/her "brain music" every night in bed for 15 days, which significantly improves 
subjective characteristic of sleep and objective sleep structure. 



Industrial Applicability 

Hardware implementation of the method claimed may involve a personal 
computer with use of advanced electronic instrumentation - electroencephalograph, 
tape recorder, etc, 
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CLAIMS 

1. The method of influencing the body comprising registration of physiological 
parameter biopotentials, transformation and processing of the obtained data wilh calculation of 
a bLosigna! characteristic generalized parameter, which on the basis of detected criterial 
correspondence is transformed into a control signal and forms an external sound effect 
characterized by ihat the external sound effect is implemented in the form of generation of 
musical sounds by parametric variation tone,, volume and duration thereof in criterial relation lo 
variation of discrete current values of characteristic generalized parameter of frequency 
spectrum of the transformed biosignak isolated from registered graphic information are time 
intervals of identical duration which are transformed using Fourier harmonic analysis into a 
frequency spectrum: for each spectral interval a generalized dimensionless parameter is 
determined; in the numeric interval between minimum and maximum values of spectral 
interval generalized dimensionless parameter a proportional range of musical sound parameters 
is formed, for each spectral interval by numerical value of its generalized dimensionless 
parameter values musical sound parameters are determined and transformed, using a sound card 
to sound signals which are formed in sequence appropriate to originally recorded discrete 
current alternation of time intervals. 

2. The method of influencing the body according to Claim 1 characterized by that the 
generalized dimensionless parameter is determined by ratio of power spectral densities of at 
least two characteristic frequency bands selected in each spectra] interval. 
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ABSTRACT 



METHOD OF INFLUENCING THE BODY 

The essence of the method is that external sound effect is implemented in the 
form of generation of musical sounds by parametric variation of their tone, volume, and 
duration in criteria! iclation to variation of discrete current values of characteristic 
generalized parameter of transformed biosignal frequency spectrum, a bioelectric 
potential. From the recorded graphic data on bioelectric activity time intervals of 
identical duration are isolated and transformed, using the Fourier method, into 
frequency spectrum; for each spectral interval, generalized dimensionless parameter is 
determined, in the numerical interval between minimum and maximum values of this 
parameter a proportional range of musical sound parameters is formed; for each 
spectral interval, by its generalized parameter numeric values, appropriate parameters of 
musical sound are determined and transformed, by means of a sound card, to sound 
signals generated in sequence appropriate- to originally recorded alternation of time 
intervals. The generalized dimensionless parameter may be determined by ratio of power 
spectra! densities of at least two characteristic frequency bands isolated in each spectra] 
interval. 
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As a below named inventor; I hereby declare that; 

My residence, post office address and citizenship are as stated below next to my name. 



I believe i am the original, firit 3nd sde inventor (if only name is listed below) or an original, first and joint 
inventor (if plural names are listed bejow) of the subject matter which is clazjnagd and for which a patent is 
sought on the invention entitled Ntliuod 9f iMfUtWC* * * iOJ 7oc*y 
the specification of which was filed as PCT International AppbcatrOn number PCT/R V 9(* fOOS V 7 o» 

ttfZ6 J if fa and was amended under PCT Article 19 on 

(if apj&cabSe). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including 
the claims, as amended by any amendment referred to above. 

1 acknowledge the duty to disclose information winch is materia] to the examination of this application m 
accordance with Title 37, Code of Federal Regulations, Section 1.56 (a). 

1 hereby claim foreign priority benefits under Title 35, United states Code, Section ) 19 of any foreign 
application^) for patent cr inventor's certificate listed below and have also identified beiow any foreign 
application for pafem or inventor's certificate having a filing date before that of the application on which 
priority is claimed: 

Pnor foreign applications) Pnonty claimed 

Russian Federation ///// 46 Yes 

(Number) (Country) DatefiJed Yes No 



(Number) (Country) Date filed Yes No 

As a named Inventor, I hereby appoint the following attorney to prosecute tins application and to transact ali 
business in the Patent and Trademark Office connected therewith: 

Ilya Zborovsky, Reg, NoJZS 563 

Direct all telephone calls to Ilya Zborovsky at telephone no. 51 6-243381 8 and address all correspondence 
to; 

Ilya Zborovsky 
6Sch oolhQuse Way 
"SI THiHs, N.Y. 11746 

I hereby declare that all statements made herein of my own knowledge are true and chat ali statements made on 
information and belief are beheved to be true; and further that these statements were nude with the knowledge 
that willful false statements and the hke so made are punishable by fine or imprisonment, cr both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of 
tiie application or any patent issued thereon. 
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Citizenship: Russian Federation 5 ' A 
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